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Abstract: 

Claim 1. An water-based ink composition for a ballpoint pen comprising at least 
water and a colorant, characterized in that at least one kind of improving agent for 
drying property of drawn lines which is selected from a random copolymer 
represented by the following general formula (I), 

R O-(C 2 H 4 0)m(C 3 H 5 O) n-H CO 
(wherein R represents an alkyl group and m and n independently represent 
numbers of 1 to 40, respectively in the formula.) 

is contained in 0.05 to 5 % by weight relative to the total amount of the composition 
and in that a surface tension is 16 to 45 mN/m. 

Claim 2. The water-based ink composition for a ballpoint pen as set forth in claim 1, 
characterized by having a viscosity of 1 to 10 mPa * s (25°C) and a surface tension of 
25 to 45 mN/m. 

Claim 3. The water-based ink composition for a ballpoint pen as set forth in claim 1 ? 
characterized by having a viscosity of 100 to 4000 mPa • s at a shear rate of 3.84 s 1 
(25°C), a surface tension of 16 to 38 mN/m, and a pseudoplastic property 

Claim 4. The water-based ink composition for a ballpoint pen as set forth in any of 
claims 1 to 3, characterized by containing a pigment as the colorant in an amount of 
0.05 to 30% by weight relative to the total amount of the composition and further 
water soluble organic solvent of 5.0 to 40.0% by weight relative to the total amount 
of the composition, and by having pH of 7.0 to 10.0. 

Claim 5, A water-based ballpoint pen incorporating the water-based ink composition 
for a ballpoint pen as set forth in any of claims 1 to 4 and equipped with a ball tip 



whose ball diameter is exceeding 0.7 but no more than 1,5mm, wherein the amount 
of ink flow per unit area is 4.5 X 10' 3 to 10,0 X 10' 3 mg/mm 2 . 



[0013] 

Examples of the colorant used for the ink composition of the present invention may 
include a pigment or water-soluble dye. Type of the pigment is not particularly 
limited and the one arbitrarily selected from among inorganic or organic series 
pigment which has been commonly used for conventional water-based ink 
compositions may be used. Examples of the inorganic series pigment may include 
titanium oxide, carbon black, metal powders and the like. Examples of the organic 
series pigment also may include azo lake, an insoluble azo pigment, a chelate azo 
pigment, a phthalocyanine pigment, peryiene and perynone pigments, an 
anthraquinone pigment, a quinacridone pigment, dye lake, a nitro pigment, a 
nitroso pigment, and the like. Specifically, phthalocyanine blue (C. I. 74160), 
phthalocyanine green (C. I. 74260), Hansa yellow 3G (C. I. 11670), disazo yellow GR 
(C. I. 21100), naphthol red (C. L 12390), permanent red 4R (C. I. 12335), brilliant 
carmine 6B (C. I. 15850), quinacridone red (C I. 46500) and the like may be 
exemplified. 

[0018] 

The colorant may be used alone or in combination of two or more types, respectively 
and its content may be usually set in 0.05 to 30% by weight relative to the total 
amount of the composition, preferably within the range of from 1 to 15% by weight. 
When the content of the colorant exceeds 30% by weight, pigments may be 
agglomerated in case of long-term storage and dye is separated out to be clogged at 
a pen tip, thereby causing writing defects. On the other hand, when the content is 
less than 0.05% by weight, coloring is weaken, resulting that color phase at the time 
of writing on paper is not recognizable. In the ink composition of the present 
invention, particularly when a pigment is used as the colorant, it is preferable that 
the content of the pigment is set in 0.05 to 30% by weight relative to the total 
amount of the composition, mixing water-soluble organic solvent in the amount of 5 
to 40% by weight as a humectant in order to prevent the pen tip from being dry, and 
pH of the ink is adjusted to 7 to 10. 



[0023] 

Water soluble polymer used as a dispersing agent acts as a binder and it is 



pereferably used in the present invention for the characteristic capable of improving 
dispersion stability of the pigment in pigment ink, and poly acrylic acid, acrylic acid 
copolymer, maleic resin and the like may be exemplified. More specifically, the one 
rendered water-soluble by making resins such as acrylic resin, styrene acrylate 
resin, styrene maleic resin and the like in the salt form may be included, and 
examples of alkali metal which is formed by the above salt may include sodium, 
kalium and the like. Furthermore, examples of amine may include the first to 
third amine of aliphatic series of mono", di~, or trrmethylamine and the like, and 
alcohol amine such as mono-, di% or tri-propanolamine, methylethanolamine, 
methylpropanolamine, dimethylethanolamine and the like, and as others, ammonia, 
morpholine, N*methylpho3ine and the like may be included. 

[0024] 

When a dispersing agent is used, it is preferable that the content is 0.1 to 10% by 
weigh t relative to the total amount of the composition, 

[0037] 

The water-based ink composition of the present invention whose ink viscosity is 
around 1 to 10 mPa-s is preferably used for a wadding type ballpoint pen, a direct 
liquid type ballpoint pen with an ink directy stored inside the ballpoint pen, and the 
like. In addition, the composition whose ink viscosity is around 100 to 4000 mPa-s 
at the shear velosity of 3.84 s" 1 is preferably used mainly for a direct liquid stored 
type ballpoint pen„ Here, the wadding type ballpoint pen refers to the ballpoint 
pen composed of a barrel containing the wadding occluded with said ink of the 
present invention, a relay core comprising fiber boundles connected to the w r adding ? 
a pen tip comprising a ball and a tip holder, and the like. There are also two types 
of direct liquid type ballpoint pens, a "direct liquid straight-run type" and a "direct 
liquid stored type". The "direct liquid straight-run type" is composed of an ink 
tank having an ink directly stored, an ink reserving member (collector) for 
temporary storage in order to avoid leaking the ink extruded from the ink tank out 
of a pen tip and vents if air inside the ink tank is swollen by increase of temperature 
and the like, a pen tip comprising a ball and a tip holder and the like, and the 
"direct liquid stored type" 

is composed of a tube with an ink directly stored, a pen tip comprising a ball and a 
tip holder and the like. 



Example 1 

With the following content, a pigment ink for a black water-based ballpoint pen was 
prepared. The pigment ink was obtained by stirring and mixing each component 
in a stirring machine for three hours, followed by dispersing in a sand mill for five 
hours, further removing coarce particles by a centrifugal separator. 

<Component> <Content:% by weight> 

Pigment: Carbon black 8.0 

(carbon black MA100 made by the Mitsubishi Kasei Industries Corporation) 

Solvent^ glycerin 5.0 

Solvent: propylene glycol 6.0 

Solvent: diethylene glycol 6.0 

Dispersing agent: styrene acrylic acid resin ammonium salt 3.0 

Lubricant: nonionic surfactant 0.1 
(SCOUROL 700 made by Kao Corporation) 

pH adjuster: aminomethyle propanol 0.2 

Antiseptics: l,2-benzisothiazolin-3~ one 0.1 
(Proxel BDN made by Zeneca) 

Antirust agent: benzotriazole 0.1 

Improving agent for drying drawn lines: Chemical compound (I) 1.0 



(in the formula, R=butyl group, m=1.6, n^l.2; UNILUB 50 MB-2 made by Nippon 
Oil & Fats Co.,Ltd.) 
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f£ttr # y % $ y h ■ * ^ u> 

yox h y^ - y^r;u+^^x^;i/±ts^, 

^;bxx^JbftM^^5, X^U> • T2 V U^. h y ;U • 40 

y p,- • ^ y;ugtr^+;U-xx^rji/ • r# y 

x.XfJb • y JU^yju^UxXr^m^. 7 # 
yjugt . ^ yjim - y jUIt/^+^^x^^S 
S<£1^ iSibt:^y^>- * r# y ^r^+Jbxxf/^ 

[oo35] *^(d^>«m^^, nmcui<\ ± 

[0 0 3 8] *ftW<Dtf~)\s'<> t LTU, WiLtf, ± 50 



2 0 0 2 - 5 3 7 8 8 

10 

lB^>^IM^^^/KT^^> + ^ ; Ei, Xr>U 

[0 0 3 7 ] -&§m<D7m y >*mmmz, y >+ms 

3 . 8 4s" 1 GCfctf S ^ >+ffi!t^ 1 0 0 -4 0 0 0 m 
Pa * sSg(D^(Dfl i tC^mm:m?i-&<D#- )l^< > 

* 6 «)S 3 n h T * ^> . 

[0 0 3 8 ] ±aaiS«*fSC©?K-;l/^>©^ BfSie 

i ^ y ^ £ y r : 7 >^^i^gts^r £ c i fc J: o > 

[0 0 3 9] */c, **IB©-f>*»sS!»tt, 
*3tO<Z)-r>*«5ffiJl3&*4. 5X10" 3 -I0. 0X1 
O^mg/mm 1 ^ ^-;US^0. 7Mi 1 . 5m 
m(^Cl. 0-1. 5mm) J^TcD#-^^^^« 
x/c/Kti^-^-O^, — 1 OmPa-s (ffl'J 

Sfift : 2 5 -C, : E L DStttfiSt) 

Ci^lSiL /ci«-^ t ^ CD^© il« - 0 . 

S^fcO©-Y>+ggfflM€4. 5X10" 3 -10. Ox 
I 0 - 3 m g m ? {cWCmrt Sd&S^* C CD <fc 5 



(7) 



12 0 0 2-5 3 7 8 8 



11 
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[0 0 4 0] 

^cm^L'Ci^^cot mm $ n & . -as 

: y y y > 

jgjg : Vj:^ U> # y n 

^ffc^J : X * U > T * y ^BMtf >^^^as 
Attn : >>-*>tt»ffiiStt«l 

(JGEiJ : X3TD^7 0 0 ) 
p HU9SS9J : T 5 y^;!/:/n^y 

: P r o x e 1 BDN) 

«*e«ifijJb»J : <L^«J ( I ) 



[0 04 1] 

KCC 1^ -T 4 3&J , *#S93 C ft 6 W^tfSI6 Sj$J e ft 



<ffii 



%> 



8. 0 



5 . 
6. 
8. 
3. 
0 . 

0 . 

0 . 

0. 

I . 



0 
0 
0 
0 

i 

2 
1 

1 
0 



(it*, R ~ 7 ^;b3£ s m = 1 . 6 * n=1.2: 

B^ffliK : a^'/5 0MB - 2 ) 

«»*: m m 

[0 04 2 ] ttmm 1 5Ktt. 1M1 <b0«CCOTiHSIOfc,, 

jb^% ( i ) *m< awt xawi i in«cc uma*! 30 c 0 0 4 4 3 mmm 2 

[ 0 0 4 3 3 m$M2 >**HB«Ufc. 

ft^w ( i ) ©^sgs* i 0. oti%jcfsti/ca^^ 

WBft: 7&aisT~>'?Jl>- 8. 0 

(ABfffbS : Ch r omo f i n e Blue 4 98 5) 





8. 


0 


: ^ P £ U > ^ y n 


1 . 


0 


^ : S^x* u> y y n 


8. 


0 


#ffc3u : u>r ^ y 


3. 


0 




0, 


I 


; xnyn-;U7 0 0) 






pHPHHFJ : T 5 ^^^;b7'P^V^ 


0. 


2 


mmm 1, 2-<>x>fvwj>-3-t> 


0, 


1 


( : P r o x e I BDN) 








0, 


1 


S5«K«rSJ±S"J : ( I ) 


1 . 


0 



(^*, R = ^^.^a, m = 5 . 0 , n = 3 . 8 ; 
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[0045] ttm>\3 * Lrmmbfc. 

it^m ( i > %m^tc&mmmm2 trnmcLrmm [oo4?s mmms 

[0 04 6 ] tmmAit^m ( i ) (Dmnmt io. o &tf-fr^>mmnj>*%mmbtc Q 

<f& 5f> <§C^M:SS%> 
+7 h-)l\yy F 8, 0 

(ttSlt^Sl ->X^-b yhA-5748 ) 
: V y Hb V > 5,0 
»«: ^oeu^^yn— ;I/ 3 , 0 

: ^x? U> y y a 8 . 0 

5tmn: ^^^yr^^^mmr^^OJ^ 3. o 

mmm • s~*>&9mr&&m o. 3 

: ^a7U-;i/7 0 0) 
pHSSgiiiT^/^^^nAVHl/ 0. 2 

KUffJ: 1. 2-<>^y^7^J>-3-t> 0. 1 

: P r o x e 1 BDN) 
E*»#J : V h V T 0 . 1 

mm»fil±M : ft^5 ( [ ) 0.7 
(SC4>, R = ^^JU*. n=10 ; 

0»i:^^-7'5OMB-I 1) 
»»* : m B 

[0 0 4 8] ttmm 5 g£ tt. SIMM 3 i IQttCC LfiM L fc. 

( I ) tlftt^a^-tt, 30HH3 ±HI«fc Uti [0 0 5 0] 

» u /c a Tt b<z>s/&#&sst 3-4 BSBasfp u /cgHc«« u , 

[0 0 4 9] ttrnwe fc&7m#-)^>m%j>*%mmLtc„ 
it^m < i ) ©sanm* 1 o. oa^tcJiiifc^^ 

Jfeft : xtfi/> (C . I rf^ v F U K 8 7 ) 8.0 

y y Hz y > 20.0 

H : y^^>ttWH3fg^^J 0. 1 

(7E£K : *nTU — Jl/9 0 0 ) 

TX J A ^)1>?°U/<S 0. 2 

1, 2-<>X^fV^7V'y>-3"t> 0. 1 

Pr oxe 1 BDN) 
KrfifiH : ^<> :/ F y T V 0 . 1 

«BH*|fiil±»J:#y^^U>xvjl/S;a> 15, 0 

(BSfflrtfl^l! : C - 1 0 ) 
^(£«^Jb#J : (I) 0.7 

(5W % R - y^-Jim, 01=17, n= 1 7 ; 

: r^~;L— :/5 0 M B — 2 6 ) 

««*: m m 

[0 0 5 1] titimi Wt«4iBI«tCUril«0ft:. 

{t^tt ( i ) &m>icmtz, nwM4 tmrnicLxmrn [0053] nmrns 

[0 0 5 2] ifc«W8 -;l/-o^«*4>f>^^:iJ9»L/co 

ft^«9 ( 1 ) (ommm* 1 0. oms%^i#»L/cw^* 

<« ^> <E^S:MS%> 
MW: ^^ns/T->^- 8. 0 

(^cBfSfbSS rChromofine Blue 4 9 8 5 ) 



(9) 
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pHBB 



x U > y »J n — ;!/ 2 0. 

: y^*>f4WMr§ffi?J 0. 
(TEEtt: 0 0) 

SSiJ : T $ y^^ju^n^y— 0 . 

: r * jI/^sMkhf- o . 

:^> ( /F ! J7^ 0, 

»J : fb^ft (I) 1 

(St*. R = ^^S, 311=30, n = 3 0 ; 

H^ttfli!! : 3^)\>-r? 5 0 M B - 7 2 ) 



0 
0 
7 

3 
4 
2 
0 



[0 0 54] tb*£W 9 
Ltc a 

[0 0 5 5] mm i o 
it^vz ( i ) comam* 1 o. oti%«ii./cW* 

Aft: ~*-=i*t/> (^?fto£«) 
*g$£ : # U -fe y > 

: 0 0 ) 

(■tf**7» : P r o x e 1 BDN) 
<BBffl*4HF«: C-10) 

a*g«[nI±S'J : fb£*W ( I ) 



Lfc. 



[0 0 5 6 ] mwne 



2 0 
0 



: WM%> 
7. 0 
0 
1 



o . 

0. 

0 , 
I 5. 



2 
1 

1 

0 



0. 5 



m = 3 7 v n = 38 
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flWbk : 

[0057] mm 1 1 

<b£» ( I ) IGNIM6 ±H«cci,TMH 

[0 0 5 8 ] Jtb«W 1 2 

its® ( i ) <D»ftiji« i o. omm%ici%MLtciuft 

[0 0 5 9 ] 1 

i <d -y > * & m.&tt<o icjtm l , 

[0 0 6 0 ] KM* 

Jbianssw . m$Mte ct # 6 nfc -y > *<z>f¥ 

<fc *9 *IJ5£ L fc. ^<D*gS*3t 1 CC^f o 
[0 0 6 1 ] (JfiMttttttKllk) KriSStkMteJ: Mbte 

/to 50 



1 , 12 

0) 



0) 



®(SS75'S;^-Jt""<> (>F-jua« i.o) 

ife^jj 1,2,4,6 
th«« 1,2,3,4,7,8,1 

Xtfeffl 3 
tt»« 5, 6 

5 

fcb*3#d 9,10 
1 

*©«L I SO 1 4 1 45 - 1 «3iO«3ltt*K»«<b L 

jt v 5 irci -o tc momm&mtifk'&'kTUV) 
[0062] <mmmm> 



7) 
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[0 0 6 3] (mmmmim) tnmm&r ->tc 

[0 0 6 4] <»£g?gi> : 



CIO) 1$H 2 0 0 2 - 5 3 7 8 8 
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[0 06 5 ] 
[*1 3 





(mg/ mm') 










-f > tfc ii 








pn 


& m 

(mPa-s) 






5. 1 


A 


O 


o 


o 


8.5 


3.3 


40.1 






A 


O 


o 


o 


8.4 


3.3 


40.3 




4. 8x!0" 3 


A 


o 


o 


o 


E.4 


3.8 


35.2 




5. 1 x 1G~ 3 


A 


o 


o 


o 
o 


9.0 


3.8 


41.0 




8. 2X10" 3 


A 


o 


o 


8.5 


7503R 


33.0 


§£lfe#J6 


5, 1 x IP" 3 


A 


o 


o 


o 


9,0 


3.8 


40.8 




5. 0x10~ 3 


X 


X 


X 


o 


8.4 


3 J 


44.3 


lt<S«2 


5. Zx 10~ 3 


O 


o 


o 


X 


&1 


8,1 


3&0 




5. 0K10" 3 


X 


X 


X 


o 


as 


3.0 


43.5 


tt«M4 




















4. 5 x 10' 3 


X 


X 


X 


o 


a? 


3.0 


39.6 






















5. Ox 10 3 


X 


X 


X 


o 


9.3 


3.3 


45.1 


tUKWa 


5. 2 x 1 0" 3 


O 


o 


O 


X 


old 


5.S 


34,3 




8. i x 


X 


X 


X 


o 


8.3 


730^ 


43.1 






















4. 8*1G~ 3 


X 


X 


X 


o 


9.2 


3.3 


45.3 




5. 3*UT 3 


o 


O 


O 


X 


9.1 


6.C 


34.1 


##^1 




o 


O 


o 


o 


S.5 


3.3 


40.1 



[0066] ±&<ommito£vimm<Dt&mj: ^mb 



[0 0 6 7] 

30 10, 0X1 O^mg/mm^ftS^^UV+Ol 



